Analysis of the incidence of C cell tumours showed that those given a high D diet had significantly more C cell tumours, whilst those on a low D diet had significantly fewer than normal. Radiation dose also influenced C cell tumour incidence.
statistically analyzed. As expected, those animals given the high vitamin D had significantly raised calcium levels over those on a normal D diet, whilst those given a low D diet had lower calcium levels than normal.
Analysis of the incidence of C cell tumours showed that those given a high D diet had significantly more C cell tumours, whilst those on a low D diet had significantly fewer than normal. Radiation dose also influenced C cell tumour incidence.
There was a significant relationship between the vitamin D content of the diet and the incidence of C cell tumours, with those animals on a high D diet having the largest number of tumours. It is suggested that vitamin D or its metabolites may directly promote C cell growth, and that the high incidence of C cell tumours in the normal laboratory rat reflects the artificially high vitamin D content of the laboratory rat diet. The dietary vitamin D content may also be relevant to the variation in geographical incidence of medullary carcinoma in man. We consider it likely that vitamin D metabolites may play a significant role in the control of C cell function, hyperplasia and tumour formation in the rat, and that this may be more important in tumour formation than the role of serum calcium variation.
Although the C cells have been convincingly estab¬ lished as a second endocrine system within the thyroid gland and C cell tumours are common in the laboratory rat, little is known of the mecha¬ nisms controlling their growth and function. Whilst it is known that the C cells respond directly to raised serum calcium levels by the secretion of calcitonin (Copp 1970) , previous work from this laboratory has shown that variations in dietary calcium did not significantly influence the inci¬ dence of C cell tumours, although serum calcium levels were significantly raised (Triggs & Williams 1977) . These authors used a combination of phy¬ siological stress and radiation, known to cause tumours in other endocrine glands (Furth 1953) and in the follicular cells of the thyroid (Doniach 1958 ).
Excess dietary vitamin D2 administration has been reported to produce C cell hypertrophy and hyperplasia in both cows (Young & Capen 1970) and in rats (Triggs 8c Bailey-Wood 1976) . Several other studies have produced C cell hypertrophy and hyperplasia through administration of vitamin D3 (Roszkiewicz 1974; Zabel 1976; Petkó 1979) . It was therefore decided to examine the effect on C cell tumour incidence in rats of small doses of radiation followed by a variation in the dietary content of vitamin D3 over a 2 year period. When considering the combined effects of radia¬ tion and diet, two significant trends emerged. Firstly, the effect of radiation was examined in all diet groups (Table 1) . There was no significant difference between the non-irradiated and 5 uCi groups, but the differences reached significance when comparing the 10 uCi with the 5 p,Ci group (P < 0.05). Secondly (Table 1 and Fig. 2 ) the effect of diet was examined in combined radiation groups. The differences in tumour incidence were significant (P < 0.05), showing a clear association with dietary content of vitamin D. The combina¬ tion of factors which produced the greatest inci¬ dence of C cell tumours was 5 ¡xCi 131I followed by a high D diet (Fig. 1) . (Triggs & Williams 1977) . Our results are interpreted as being in agreement with this finding, with the additional feature that the 10 uCi dose in the current experi¬ ment led not only to a very great reduction in C cell number in the first few months after radiation, but also to a loss in regenerative capacity, presumably because of sterilization of the cells by this radiation dosage (Thurston & Williams 1981) . Both radia¬ tion doses led to a reduction in C cell mass to less than 1% of normal at 3 months af age. The ability of these cells to regenerate was shown by the development of focal areas of C cell growth, which were much more obvious in the 5 uCi groups than the 10 uCi groups. If the tumour frequency were related to the post-radiation C cell mass, the im¬ portance of radiation carcinogenesis for C cells would be dramatically emphasized. This balance between carcinogenicity and cell destruction leads to a lower incidence of C cell tumours in the 10 uCi groups, and leads us to suggest that lower radiation doses may give a much higher incidence of C cell tumours.
The effect of dietary vitamin D on C cell tumour incidence was more dramatic than that of radia-tion. There was a significant increase in tumour incidence with increasing amounts of dietary vita¬ min D (P < 0.05). This finding was not unexpected in view of the known effect of vitamin D in induc¬ ing C cell hyperplasia (Triggs 8c Bailey-Wood 1976) , but it is important in relation to both the mechanisms that induce C cell hyperplasia and the possible factors concerned with the aetiology of C cell tumours in animals and in man. In a pre¬ vious similar experiment, variation in dietary cal¬ cium was not associated with any significant change in incidence of C cell tumours (Triggs & Williams 1977 It is interesting to note that while the incidence of C cell tumours in the laboratory rat may be as high as 37% (Boorman et al. 1972) only one spontaneous thyroid tumour was found in 79 wild rats (Lindsay et al. 1968 
